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INTRODUCTION
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4 vegetation and biomass burning indicates that on a global scale the major sources are of biogenic 86 origin (Vrekoussis et al., 2010) .
87
O 3 plays an important role in atmospheric chemistry (Barrie et al., 1988; Crutzen, 1974 Crutzen, , 1970  88 Logan et al., 1981) . Surface O 3 is a major pollutant and a greenhouse gas affecting the global 89 radiation budget (IPCC, 2007) . In the troposphere, O 3 acts as a secondary pollutant formed in the 90 presence of sunlight and its precursors e.g., NO x , VOCs etc. (Fishman and Crutzen, 1978) .
91
Stratospheric subsidence is another source of tropospheric ozone (Holton et al., 1995) . Ozone
92
participates in the formation of OH, thus affecting the oxidising capacity of the atmosphere. 
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MEASUREMENT SITE AND METHODS
161
MEASUREMENT SITE
162
The CAIPEEX-2014 campaign was carried out at the Rajiv Gandhi South Campus, Banaras 
172
The climate in this region is predominantly dry (sub-tropical to dry winds, radiation from Kipp and Zonen CNR4 net radiometer) were measured for the period of 
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DOAS ANALYSIS SETTINGS
221
The measured spectra were pre-processed with Matlab® for dark current and offset correction . There were several cloud free days and even on days with clouds, several cloud free hours
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255
were recognised using the spectrometer data along with a sky imager and these data were used to 
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were then used to estimate the path length and hence the trace gas mixing ratios, as described 
281
Using the method described earlier, NO 2 mixing ratios were estimated for elevation angels lower The whiskers correspond to the 2.7 sigma (99.3%) when the data are normally distributed. The that there are no large sources of NO x in these two sectors.
318
All the sectors were found to have outliers beyond the upper 2.7 sigma limit. For the 24 hr back 319 trajectories, sector 1 had 9.2%; sector 2 had 0.8%; sector 3 had 6.8%; sector 4 had 2.9%; sector 5 320 had 5.6% outliers. For 12 hr back trajectories sector 1 had 8.1%; sector 2 had 3.4%; sector 3 had 321 7.8%; sector 4 had 0.4%; sector 5 had 6%. The probable sources of the outliers were (1) (Figure 4) .
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The average RMS and detection limit for HCHO DSCDs were 4.1 x 10 (Figure 4 ).
366
The average HCHO mixing ratio was found to be 1.93 ± 0.60 ppbv, with values ranging between 367 0.32 ppbv to 8.81 ppbv ( Figure 5 ). The diurnal variation of HCHO is unlike NO 2 ; HCHO was 368 found to increase through the morning till 11 am and then gradually decrease towards late 369 evening ( Figure 6 ). This can be attributed to daytime photochemical oxidation of VOCs to form 370 HCHO (R6-R9). Photochemical oxidation is also the major sink process for HCHO (R10, R11),
371
which is why after an increase in the morning hours, HCHO starts to reduce as destruction starts 372 to dominate production. 
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17 as compared to NO 2 . For 24 hr back trajectories, sector 1 had 2.74%; sector 2 had 0.0%; sector 3 387 had 3.92%; sector 4 had 0.0% and sector 5 had 5.47% outliers. For 12 hr back trajectories sector 388 1 had 3.58%; sector 2 had 2.78%; sector 3 had 4.63%; sector 4 had 1.03% and sector 5 had 3.32% 389 outliers. The source for HCHO outliers also seems to be local anthropogenic emissions which 390 include biomass burning and emissions from automobiles.
391
OZONE
392
For this study, we analysed O 3 data for the period of 23 emissions, ozone data was filtered for spikes from periods when vehicles passed close to the site.
396
The filtered data was averaged every 10 minutes, to match the MAX-DOAS observations. Figure   397 6 shows the time-series for O 3 during CAIPEEX-2014 campaign.
398
The blue points in the plot represent the ozone for SZA < 90°, i.e. daytime ozone. The red points 
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34 Tables   769   Table 1 : MAX-DOAS retrieval settings for the different species retrieved during the campaign. Ring spectra
Chance and Kurucz (2010), 250°K and a secondary 'Ring' spectrum created using QDOAS 'Ring' tool from MAX-DOAS spectra then multiplying and normalised it with the 4 th power of the intensity. Also for retrieval of all the species a third order polynomial and linear offset of zero order were used. 
